MALE, aged 26, fractured his left clavicle while playing football two and a half years ago. The violence was applied from the front, and did not depress his shoulder. A few hours later the arm was put up in Sayre's position with bandages, which were removed on one occasion during the month of application, and at this date there was no paralysis. Three or four days after the bandages were taken off he had " a lot of pain down the arm and found he could not lift the hand up." Seven weeks after this an operation for nmalunion of the clavicle was performed at Guy's Hospital by Mr. C. H. Fagge, who kindly supplied the following details: " A large, irregular mass of callus was present at the site of the fracture, projecting downwards. The paralysis affected all the muscles supplied by the musculospiral nerve, except the triceps. The projecting mass of callus was removed. It did not press upon or interfere with the plexus in any way. His condition did not improve while under electrical treatment for over three months." The patient did not seem to have had any systematic treatment since he left hospital, and had been going about with the hand hanging down; the condition remained unchanged.
He came under observation at the London Hospital on March 4, 1909. All the muscles supplied by the musculospiral nerve, except the A-A4 triceps, were paralysed-the supinator longus, extensors of the carpus, and fingers and thumb. The triceps was acting normally. Sensibility was altered over the radial area of the hand, but there was no loss to any form of stimulation. The muscles did not react to stimulation with the interrupted current, but reacted well to the constant. With a smaller current than on the sound side they contracted fairly briskly, and there was no polar reversal. As these reactions indicated that the " division was an incomplete one, the limb was put up on a splint with the wrist, fingers and thumb hyperextended to relax the paralysed muscles, and daily massage and stimulation with the constant current were applied. As the result of this his condition had improved in a week. The muscles now responded to stimulation with a strong interrupted current, and although they did not yet act voluntarily there was very little doubt that recovery would eventually ensue.
This case illustrated the necessity of relaxing the paralysed muscles in the treatmiient of nerve injuries. The actual cause of the paralysis wag uncertain. The healthy condition of the triceps limited the nerve injury to the low-er third of the arm; the associated paralysis of supinators marked its peripheral origin. The only suggestion put forward with regard to the cause was that it was the result of the bandaging, although the exhibitor had never seen the nerve injured in this way in any previous case, and during the whole time the bandages were applied there were no symiptoms indicative of pressure upon the nerve. There was no further injury after the bandages were removed, and the paralysis was not due to pressure upon the nerve during sleep. X-ray examination showed no thickening of the humerus, and it was difficult to detect the old fracture of the clavicle. CASE II.-AN UNUSUAL CAUSE OF MUSCULOSPIRAL PARALYSIS AND THE LATE RESULT OF NEUROLYSIS.
On March 4, 1904, a man, aged 23, caught his left arm between the rollers of a planing machine. He went to a hospital and had a splint applied, which he wore for sixteen days. Iinmediately after the accident he felt numbness of the hand, back and front, but this passed off in three or four days. When seen four weeks later there was considerable bruising at the inner side of the arm, and the forearm was held middwav between pronation and supination with flexion at the elbow; the wrist and fingers were dropped. All movements at the elbow were impaired. The supinator longus and extensors of the wrist, fingers, and thumb were not acting, and gave the reactions which I consider typical of a certain stage of " incomplete division." They did not react to stimulation with the interrupted current, but responded well to the constant. The contraction obtained was brisk, though not as brisk as on the sound side, and was obtained with a smaller current and to the normal pole. Sensibility was unaffected. He was treated by splint and massage for four weeks, but as no improvement took place I decided to operate. An incision to the outer side of the biceps tendon opened a cavity which had evidently been a haematoma; it still contained altered blood-clot. The supinator longus and extensor carpi radialis longior were lacerated and torn from their origins. The musculospiral nerve was densely imbedded in fibrous tissue, but its anatomical continuity was uninterrupted. The muscles were sutured into position and the freed nerve surrounded with oiled silk; the wound was closed and drained by a tube. The oiled skin came away six weeks later. Three and a half months after this operation voluntary power returned to the extensors of the wrist and fingers, and a little later to those of the thumb. These muscles improved rapidly, but did not react to the interrupted current until six months from the date of operation. F. L., aged 9 (July 28, 1903), came under observation at the Poplar Hospital for Accidents, with paralysis of all the muscles of the forearm supplied by the musculospiral nerve, these muscles giving the reaction of degeneration. There was no loss or alteration of any form of sensibility. On June 28 he had fractured the lower third of his humerus. This had been reduced by open operation; the paralysis " was noticed several days later." An operation on August 3 showed that the nerve had been completely and cleanly divided with about 3 in. separation between the ends; the ends were sutured, and the wound healed by first intention. The first trace of recovery was seen seven months after the suture; the carpal extensors acted voluntarily and reacted to the interrupted-current. Three months later (ten months from the date of operation) all the muscles supplied by the nerve acted voluntarily and reacted normally.
This case illustrated the rapid, complete recovery that usually takes. place after secondary suture of the musculospiral nerve. CASE IV. SECONDARY SUTURE OF THE MEDIAN NERVE THREE  MONTHS AFTER DIVISION, SHOWING A STAGE IN RECOVERY. A miale cook, aged 34, fell from his bicycle July 10, 1907, and put his hand through a glass window. He immediately went to a hospital and had the skin wound sutured without an anmesthetic, but the nerve injury was overlooked. Three months later light touch was found to be lost over the usual median area; prick could not be appreciated over the two terminal phalanges of the index and mniddle fingers. There was no loss of deep touch. Scars of ulcers and blisters, due to his work, were present over the analgesic area. Previous to the nerve section he had not suffered in this way. The muscles were paralysed, and gave the reaction of degeneration.
Sherren: I;ijury to Perippheral Nerves
On October 16, 1907, operation showed an inch separation between the ends of the nerve; the ends were freed, freshened, and united with fine chromic gut, the junction being surrounded with Cargile inembrane. The wound healed by first intention. There was no increase in the amount of sensory loss as the result of this operation. Recovery followed the usual stages. About eight weeks after suture the area of loss of prick began to diminish in extent, and nine months after suture had disappeared. The area of loss of light touch was now beginning to diminish in extent. He returned to work about three months after operation, so that the amount of after-treatment has been small. Nine months after suture there was no return of motor power or change in the electrical reactions. The opponens pollicis was now acting, but there was no return of voluntary power in the abductor pollicis; both muscles reacted to stimulation with strong interrupted currents.
This case illustrated an important fact in recovery after nerve suture. Until sensibility to prick was restored he suffered as the result of his work from numerous blisters over the analgesic portions of his finger. Since sensibility to prick had returned he had had no further blisters, Male, aged 21 (October 2, 1902), cut his right wrist with a knife; he immediately felt numbness in the thumb, index and middle fingers. Primary suture was performed the following day, and he was kept under observation and his recovery watched, stage by stage, for four years.
Three years after the date of the primary suture he said that the hand was as well as it was before the accident. At the present time he said that he would not know any difference from the other hand except in cold weather, when he " catches it a little in the fingers." It did not interfere at all with his work as a butcher. He still showed slight wasting of the outer group of the thenar muscles (the deformity of the ring finger was the result of an accident previous to his nerve injury). The amount of methodical after-treatment in this case was very small. Male, aged 36, on December 11, 1908, fell 9 ft. or 10 ft. froin a window-sill and hurt his hand, probably by a fall on the outstretched palm. He imnmediately noticed loss of sensation in the index and middle fingers. Eight weeks ago he put his hand into water, not uncomfortably hot for the sound fingers, and produced blisters on both surfaces of the index and middle fingers and the palmar surface of the terminal phalanx of the thumb. These areas were still insensible to prick and to light touch when examined on February 26 for the first time. The hand was held with the thumb in the median position, with its metacarpal bone somewhat extended and closer to the index finger than normal. The abductor and opponens pollicis muscles were weak but acting. The abductor did not react to the interrupted current, but reacted in a manner typical of incomplete division to the constant current. The opponens reacted to the interrupted current. A thickening could be felt in the median nerve immediately above the annular ligament. This case was regarded as an exalmple of injury to the median nerve below the point at which its palmar cutaneous branch is given off.
Falls on the outstretched palm, the hand being forcibly hyperextended, is a recognized, although very unusual, cause of injury of the median nerve. The injury is probably caused by over-stretching, and the nerve suffers just above the annular ligament. Male, aged 24, sustained an incised wound of the wrist on October 28, 1908, dividing the ulnar nerve below the point at which its dorsal branch is given off. Primary suture was performed the same day, and he was discharged to the out-patient department on November 18, with the typical sensory loss. By February 11, 1909, the loss of sensibility to prick had disappeared, but no change had taken place in the area of loss of light touch, which was even now as extensive and as well defined as immediately after the accident. All the intrinsic muscles of the hand supplied by the ulnar nerve were still paralysed and gave the reaction of degeneration. He showed extremely well the amount of false adduction possible by the action of the long flexor and extensors of the thumb. Incised wounds in the region of the wrist usually involve the ulnar nerve below the point at which its dorsal branch is given off to supply the dorsum of the hand. The resultant sensory loss is snmall, hence these injuries are liable to be overlooked until the condition of ulnar claw hand has developed. This materially affects the prognosis, for perfect recovery rarely ensues if the interossei have been over-stretched for a length of time. In the treatment of cases of ulnar nerve injury the fingers should be kept flexed at the metacarpo-phalangeal, and extended at the interphalangeal, joints by means of a splint until the muscles regain their power of voluntary nmovement. On July 31, 1905, this patient fell off a wall on to some railings, a spike of which penetrated his neck. The wound was sutured the same day at an infirmary, without an aneesthetic. He was admitted to the London Hospital on October 17, 1905, under the care of Mr. Hutchinson, who kindly allowed the exhibitor to watch the case throughout and to exhibit hiin.
When first seen, October 18, 1905, all the mnuscles supplied by the fifth cervical nerve were paralysed, and the reaction of degeneration was present in those which could be tested. Loss of sensibility was present in the area supplied by the descending branches of the cervical plexus. This area extended lower over the deltoid than is seen in uncomplicated cases of division of these branches. This was due to the section of the fifth nerve. On October 25, Mr. Hutchinson explored the plexus in the neck. The distal portion of the fifth was traced upwards into a dense mass of fibrous tissue from which it was dissected out with difficulty; it was united with what appeared to be its central end. The other roots of the plexus were seen to be normal. Two months after operation he said he was getting well, because " I can bend my arm." This he did by means of the extensors of his wrist.
By September, 1906, sensibility to prick had almost completely returned, but there was no change in the area of loss of light touch. He was not seen again until February 28 of this year. There was now no loss of:sensibility, but he showed no sign of any motor recovery; all the' affected muscles were still paralysed and gave the reaction of To illustrate the deformity produced by paralysis of the rhomboid muscles. degeneration. The deformity resulting from paralysis of the rhomboids was well shown. The scapula of the affected side was a little lower than that on the sound, and was further fromi the mnid-line; its lower angle was tilted out, and the angle which the spine of the scapula nmakes with the spinal columin was diminished (see figure) .
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Sherren: Injutry to Peripheral Nerves
The anterior primnary division of the fifth cervical nerve is usually injured as the result of violence applied to the head and shoulder, the nerve being over-stretched (" traction" injury). In these cases the nerve to the rhomboid usually escapes. A tailor, aged 36, was unaware of the iniarked deformity which was present in his left elbow when he came to the London Hospital in June, 1904. It was evidently due to epiphyseal injury in early life. For seven months before coming under observation he had noticed weakness of the hand and pain in its ulnar area, increasing in severity and preventing him fromli following his employmiient. The fingers were in the " ulnar position," and there was extreme wasting of the intrinsic muscles of the hand supplied by the ulnar nerve; these, together with the flexor carpi ulnaris and a portion of the flexor profundus digitoruml, were paralysed and gave the reaction of degeneration. There was complete insensibility to stimulation with cotton-wool over the ulnar area of the hand, but he could appreciate the sharpness of a prick, although less readily than over sound parts. The ulnar nerve could be felt enlarged in a spindle-shaped manner behind the internal condyle; it was not movable laterally to any extent.
On June 17, 1904, the spindle-shaped swelling was excised, 14 in. of the nerve was removed, and then after a groove had been chiselled in the posterior surface of the condyle and lined with gold-foil the nerve was sutured and the junction surrounded with foil. The wound healed by first intention. He was treated in the usual manner by keeping the paralysed myiuscles relaxed and giving systematic massage. This latter he continued fairly regularly for about eighteen months, but it was impossible to enforce the use of the splint for more than eight weeks, as he was compelled to do some work.
Recovery followed the usual stages. As the result of the operation sensibility to prick became lost over the full ulnar area; this began to return in thirteen weeks, and was everywhere appreciated in sixty weeks. Until eighty-six weeks after suture the area of loss to light touch remained unchanged, then it began to become smaller, and one hundred and thirtytwo weeks after suture was only lost over the terminal two phalanges of the little finger. At the present time he could appreciate stimiulation with cotton-wNool over the whole of the ulnar area, but sensibility was not yet perfect. The flexor carpi ulnaris muscle acted sixty-six weeks after suture and reaeted to the interrupted current at the samiie date; the little finger could be flexed at its terminal phalanx in one hundred and ten weeks, and one hundred and thirty-two weeks fromi suture all the intrinsic muscles of the hand were acting and reacting to the interrupted current, but were very wasted. He returned to his work as a tailor in August, 1906, on full wages.
Recovery wa,s still not perfect. The hand was in the " ulnar" L)osition with mlarked wasting of the intrinsic aluscles supplied by the ulnar nerve. It w,as now almost impossible to be certain that these imiuscles were acting voluntarily, but each of theimi had been seen to act on more than one occasion, and the reaction to the interrupted current was present in each. Further recovery was improbable. When the ulnar position of the hand was mllarked, with extremiie muscular wasting, recoverv of the normal position of the fingers was unlikely, although the miiuseles regained their power of voluntary imiovement and of reacting to the interrupted current. After secondary suture of one of the nerves supplying the hand recovery rarely progressed beyond the stage seen in this patient. He was perfectly satisfied with the result, and said that the hand was quite well in the summer time, but was a little weak in cold weather. He had quite lost his pain and discomfort. ing " with his elbow on a board," the ulnar side of the hand was numb for six or seven weeks. He had noticed while driving during the last eight or nine years that the left hand became much colder than the right. Four years ago he had a blow on the palm of -the left hand; this was followed by pain at the inner side of the elbow for two or three weeks. He had noticed a gradual loss of power in the hand for a year, and for six or seven months the little and ring fingers had been " getting bent up." The fingers were held in the "ulnar" position; all the muscles supplied by the ulnar nerve were wasted, paralysed, and gave i143 Tubby: Cases of Nerve-grafting the reaction of degeneration. There was impairmiient of light touch over the ulnar area of the hand. The ulnar nerve was very prominent behind the internal condyle, and was enlarged in a spindle-shaped manner. It was inore movable than normal, but could not be made to pass over the condyle. Full extension of the elbow-joint was impossible, and there appeared to be some bony thickening beneath the ulnar nerve. There was no history of any injury to the joint or of any inflanmmatory trouble. X-ray examination showed changes due to osteo-arthritis. The opposite elbow-joint and ulnar nerve were normal. show that there had been no retrogression in his condition. J. P. B., aged 19, was adnlitted into Westminster Hospital on October 3, 1905. While in the Militia, during the early part of that year, a swelling appeared behind the left side of the jaw. This was opened by a surgeon on April 27, 1905, and when the patient recovered from the operation he found that the left side of his face was paralysed. On admllission to Westminster Hospital it was noted that the left half of the mouth dropped, the left palpebral fissure was larger than the right, the left side of the forehead was unwrinkled, the cheek was flattened, the tongue deviated slightly to the right, and the palate maoved normally, the uvula being in the middle line; food accumulated in the left cheek. There were also epiphora and dribbling of saliva on the left side. He could not whistle nor draw in the cheek, and he had lost all taste on the anterior part of the left side of the tongue.
On October 16, 1905, an anastomosis was carried out. It was evident that at the previous operation either the facial trunk, immediately before its division, or more probably its two main branches, the teiuporo-facial and the cervico-facial, had been severed. Careful search Trans. CliGt. Soc., Loiid., 1907, xl, p. 264. 
